Plain Language Summary {#s0001}
======================

Causes of cataract surgeon stress include patient factors such as advanced age, morbid obesity, floppy iris, dense cataract, and poor initial visual acuity.

Introduction {#s0002}
============

Modern cataract surgery is a highly technical specialty that requires fine motor skills, precise microscopic control, excellent judgement by the surgeon, and the availability of highly refined instruments. Because the ocular structures are delicate, minor trauma to the cornea or lens capsule can result in permanent vision loss due to corneal edema, cystoid macular edema, retained lens fragments, and retinal detachment. Surgical patients have high expectations and the margin for procedural error is low, which means that phacoemulsification surgery can be stressful for even skilled and experienced surgeons.[@cit0001]--[@cit0006] Low levels of stress may improve surgical performance but higher levels can adversely affect cognitive function and systemic health.[@cit0007]--[@cit0018] Unfortunately, few studies regarding stress among ophthalmic surgeons have been published in the literature.[@cit0019]--[@cit0022]

The present study aims to improve our understanding of surgeon-related stress that occurs during phacoemulsification. The primary goals of the study are as follows: (1) identify patient-related factors that cause surgeon stress during phacoemulsification; and (2) evaluate the relationship between these factors and the surgeon's reported stress levels.

Methods {#s0003}
=======

The Institutional Review Board of Rafic Hariri University Hospital, Beirut, Lebanon, approved this study. Prior to enrollment in this study each patient provided informed written consent in accordance with the Declaration of Helsinki. Patients consented to having their images published. Data were anonymized to maintain patient confidentiality.

Patient Accrual and Pre-Operative Evaluation {#s0003-s2001}
--------------------------------------------

This prospective study of phacoemulsification cataract extraction (PCE) surgeries analyzed self-reported surgeon stress with respect to various patient-related ocular and systemic variables. Consecutive patients undergoing PCE under topical anesthesia by a fellowship trained phacoemulsification surgeon (AMM) between January 2010 and August 2019 were eligible for enrollment. Inclusion criteria were as follows: visually significant cataracts in subjects with extreme anxiety, claustrophobia, hearing impairment, intellectual disability, dementia, Parkinson's disease, monocular status, various degrees of nuclear sclerosis of the lens, flat anterior chamber, or a maximally dilated pupil diameter of less than 3.0 mm.

Baseline distance corrected Snellen visual acuity was measured by the surgeon. Each patient underwent slit lamp and dilated fundus examinations. The degree of lens nuclear sclerosis was graded by slit lamp (Haag-Streit^®^ 900, Haag-Streit AG, Koeniz, Switzerland) examination according to the 5-level Emery-Little classification system (soft, semi-soft, medium hard, hard, and rock-hard). Patients were queried about the ingestion of oral alpha agonist drugs both during the pre-operative ophthalmic examination and just before surgery.

Anesthesia Technique {#s0003-s2002}
--------------------

Topical xylocaine 2% or 3% gel[@cit0023]--[@cit0026] and subconjunctival lidocaine -- to allow for fixation of the globe in case of sudden eye movements during anterior capsulorhexis -- were administered by the surgeon in every case. Continuous flow of oxygen was delivered via a nasal cannula. An anesthesia assistant monitored the patient's vital signs (blood pressure, heart rate, and oxygen saturation), supplemental anesthesia was administered to patients with uncontrolled systemic arterial hypertension, and intravenous dexmedetomidine (Precedex^®^, Pfizer Inc., NY, NY) was given to anxious patients after telephone consultation with the supervising anesthesiologist.

Surgical Technique {#s0003-s2003}
------------------

The pupil of the operative eye was dilated with phenylephrine 10%, cyclopentolate 1%, tropicamide 1%, and nonsteroidal anti-inflammatory drops. The surgical field was prepared with a standard betadine scrub and the patient was covered with a transparent sterile drape that facilitated CO~2~ washout and minimized claustrophobia by allowing the contralateral eye to fixate ([Figure 1](#f0001){ref-type="fig"}). An adjustable speculum was used to open the eyelids. Coaxial illumination with the operating microscope was kept to a minimum level.Figure 1(**A**) In addition to the intranasal oxygen cannula (star), a metal hood (black arrow) with attached oxygen flow (white arrow) allows complete CO~2~ washout during the procedure. (**B**) Draping allows the fellow eye to see freely, thereby solving problems of claustrophobia. 1=adjustable wire speculum; 2=drainage bag; 3=transparent drape that is adherent to the left (operated) eye is away from the right (unoperated) eye by a scroll of gauze (4) and the right side of the face by a rolled drape (5) with attachment to a draped Mayo Stand (6) that is 30 cm above the patient body and 80 cm from the eye.

Superior phacoemulsification incisions were performed in shallow orbits and temporal incisions in deep set eyes. Phacoemulsification was performed with moderate infusion pressure (low infusion pressure was used in high myopes), moderate aspiration pressure, and low phacoemulsification power. The majority of eyes with pseudo-exfoliation received intraocular capsular tension rings with circumferential removal of cortex. Standing phacoemulsification was performed in subjects with morbid obesity (body mass index ≥40).[@cit0027] Mechanical devices to dilate small pupils were not available during the first 8 years of the study.

Measuring Stress {#s0003-s2004}
----------------

At the completion of each surgery the surgeon recorded the level of perceived stress on a scale from 0 to 2, the specific causes of stress, the duration of surgery, and any disruption of the procedure or surgical complication. The stress score was based on simplification of the Imperial Stress Assessment Tool.[@cit0008] The score is the sum of 4 items with each item worth one half a point ("I feel situation out of control"; "I feel tense"; "I feel upset"; "I feel worried"). The investigators also used the following two stress tools: qualitative stress (yes or no); and total stress (sum of one of 13 listed stressors) ([Table 1](#t0001){ref-type="table"}).Table 1Itemized Stressors in PhacoemulsificationS1-Small eye, deep set eye with or without lake formation (52 eyes)S2-Patient moving; positive vitreous pressure; eyelid squeeze; valsalva; coughing (76 eyes)S3-Poor visualization of the lens; hazy cornea (16 eyes)S4-Very deep or flat anterior chamber; large swing in anterior chamber depth (27 eyes)S5-Miosis or floppy iris (31 eyes)S6-Nucleus did not crack; black or rock-hard cataract (86 eyes)S7-Weak zonules (23 eyes)S8-Posterior capsular rupture (9 eyes)S9-Anterior capsulorhexis extension without posterior capsular rupture (7 eyes)S10-Absent cortex (11 eyes)S11-Standing phacoemulsification or morbid obesity (10 eyes)S12-Phacoemulsification machine failure; defective capsulorhexis forceps (11 eyes)S13-Others: Alzheimer or Parkinson disease; monocular patient; Bells phenomenon (upward movement of eye); flaccid cornea; empty infusion bottle resulting in anterior chamber collapse; illusion of posterior capsular rupture; haptic stuck in cartridge; nurse delay in delivering correct instruments (16 eyes).

Statistical Analysis {#s0003-s2005}
--------------------

Statistical analyses were performed using SPSS version 22 (IBM, Chicago, IL). Paired samples statistics were performed with Pearson correlations. The Chi-square test was used to test the difference between independent binary variables and the *t*-test was used to test the difference between the independent continuous variables. Paired samples were used to test the difference between right and left eyes. Linear regression analyses were performed with two-tailed Pearson and Spearman Chi-square tests. Multivariate analysis (when the dependent categorical variable was defined as "yes" and "no") was performed as a simple discriminant analysis using ANOVA, and confirmed by cross tabulation and Pearson Chi-square test. Spearman rank analysis was used to assess the correlation between continuous variables. Statistical significance was assumed when *P* values were less than 0.05.

Results {#s0004}
=======

Baseline Data {#s0004-s2001}
-------------

Seven hundred fifteen patients (mean and median age: 74 years; range: 20--99 years) were enrolled in this study and 387 of them underwent bilateral cataract removal. Surgeries were performed on 1097 eyes (599 right eyes and 498 left eyes) and were nearly equally distributed among men (509) and women (588).

Patients in the cohort had the following systemic and ocular co-morbidities: diabetes mellitus (257 eyes in subjects with mean diabetes duration of 15.3 years; range 1--51 years), morbid obesity (36 eyes), pseudo-exfoliation (79 eyes), oral alpha blockers for benign prostate hypertrophy (108 eyes -- subjects continued receiving drug), and floppy iris syndrome (92 eyes) ([Table 2](#t0002){ref-type="table"}).Table 2Clinical Characteristics of Enrolled Patients and Eyes Undergoing SurgeryVariablesMean±SD or Total Number (%)RangeGender M/F509/588Age (years)74.0±10.820--99Diabetes mellitus257Diabetes duration (years)15.3±7.91--51Alpha blocker108Right vs left eye599 vs 498Initial distance corrected visual acuity (LogMAR)1.03±0.63Final distance corrected visual acuity (LogMar)0.20±0.37Follow-up (months)22.9±31.01--188Lens power (diopters)19.8±1.6−3 to +31Pseudo-exfoliation79Morbid obesity36Floppy iris92Surgery duration22.3±11.07--105Nuclear density grade 0112 153 2163 3425 4243 5101Posterior subcapsular cataract326

Grading of the nuclear sclerosis was as follows: 0 (soft) in 112 eyes, 1 (soft) in 53 eyes, 2 (semi-soft) in 163 eyes, 3 (medium hard) in 425 eyes, 4 (hard) in 243 eyes, and 5 (rock-hard) in 101 eyes (including cataracta nigra in 4 eyes). Posterior subcapsular cataracts were present in 326 eyes.

Surgical Results {#s0004-s2002}
----------------

LogMAR distance corrected visual acuity (mean±standard deviation (SD)) improved significantly from the pre-operative visit (1.03±0.63; Snellen equivalent of 20/209) to the final follow-up (0.20±0.37; Snellen equivalent of 20/32; *P*\<0.0001), which took place at a mean of 22.9±31.0 months (range 1--188 months) after surgery. The mean±SD power of the implanted intraocular lens was 19.8±1.6 D (range −3 to +31 D).

Stress Analyses {#s0004-s2003}
---------------

Stress was reported by the surgeon in 250 of the 1097 surgeries. The mean±SD total stress score among all surgeries was 0.36±0.75 and the frequencies of the scores were as follows: 846 surgeries were scored as 0; 141 surgeries were scored as 1; 80 surgeries were scored as 2; 23 surgeries were scored as 3; and 6 surgeries were scored as 4. The mean surgeon stress score was 0.25±0.48 with 817 surgeries scored as 0, 77 surgeries scored as 0.5, 169 surgeries scored as 1, 4 surgeries scored as 1.5, and 30 surgeries scored as 2. There was a strong correlation between the 3 stress score indices (qualitative, total, and surgeon; *P*\<0.001).

Surgery on male patients was more stressful, particularly when those subjects had been taking oral alpha blockers ([Table 3](#t0003){ref-type="table"}). Stress was reported in 21.8% (128) of surgeries on female patients, 27.7% (111) of surgeries on male patients who were not taking alpha blockers (*P*=0.02), and 36.1% (39) of male patients taking alpha blockers. Surgery on patients with diabetes was associated with a minor increase in surgeon stress.Table 3Clinical Variables and Stress Indices Using Univariate Analysis in 1097 EyesQualitative Stress as %*P*-valueSurgeon Stress Score (Mean±SD)*P*-valueTotal Stress Score (Mean±SD)*P*-valueMale vs Female29.5% vs 21.8%0.0030.29±0.51 0.213±0.450.0060.41±0.78 0.32±0.730.044Age \>80 vs less35.0% vs 20.9%\<0.0010.37±0.57 vs 0.19±0.42\<0.0010.52±0.87 vs .0.28±0.68\<0.001Diabetes mellitus vs no29.5% vs 24.2%0.090.30±0.53 vs 0.23±0.460.0450.39±0.78 vs 0.23±0.460.483Alpha blocker vs no24.2% vs 36.1%0.0070.38±0.55 vs 0.24±0.470.0030.58±0.94 vs 0.34±0.730.001Right vs left eye24.7% vs 26.1%0.5960.25±0.48 vs 0.45±0.50\<0.0010.36±0.75 vs 0.45±0.50\<0.001Baseline distance corrected visual acuity \<1.5 (logMAR) vs rest36.9% vs 22.5%\<0.0010.38±0.56 vs 0.22±0.45\<0.0010.50±0.85 vs 0.32±0.730.002Intraocular lens power from +15 to +25 diopters vs rest25.7% vs 23.1%0.4850.25±0.47 vs 0.23±0.490.6680.36±0.75 vs 0.34±0.770.69Pseudo-exfoliation vs no24.1% vs 25.4%0.7840.26±0.52 vs 0.25±0.470.8440.35±0.75 vs 0.36±0.750.871Morbid obesity vs no44.4% vs 24.7%0.0070.56±0.74 vs 0.24±0.46\<0.0010.89±1.21 vs 0.32±0.75\<0.001Floppy iris vs no43.5% vs 23.7%0.0060.46±0.51 vs 0.23±0.46\<0.0010.66±0.93 vs 0.33±0.73\<0.001Surgery duration\>30 minutes vs less73.5% vs 17.3%\<0.0010.85±0.64 vs 0.15±0.36\<0.0011.16±1.03 vs 0.23±0.72\<0.001Nuclear sclerosis density 2 and below vs rest28.7% vs 17.4%\<0.0010.15±0.36 vs 0.29±0.51\<0.0010.20±0.53 vs 0.43±0.82\<0.001

The power of the inserted intraocular lens did not correlate with stress indices despite analyses of several different groupings (hyperopia vs myopia, high ametropia (high hyperopia and high myopia grouped together or separately) vs the rest) ([Table 3](#t0003){ref-type="table"}). Surgeries on eyes with pseudo-exfoliation produced stress scores similar to the rest of the cohort ([Table 3](#t0003){ref-type="table"}; Student's *t*-test) but a separate analysis found that 5.8% (49) of surgeries on eyes without recorded stress had pseudo-exfoliation while 11.6% (29) of eyes with a positive total stress score had pseudo-exfoliation (Pearson Chi-square 9.8; *P*=0.002).

A multivariate analysis ([Table 4](#t0004){ref-type="table"}) that included the following independent variables was performed: age, morbid obesity, baseline distance corrected visual acuity, floppy iris, severity of nuclear sclerosis, and duration of surgery. Floppy iris emerged up as a strong independent variable for stress while intake of alpha blockers did not ([Tables 3](#t0003){ref-type="table"} and [4](#t0004){ref-type="table"}). Fewer eyes (48 of 329; 14.6%) with nuclear sclerotic cataract grades of ≤2 were associated with total stress scores compared to eyes with nuclear sclerotic cataract grades \>2 (202 of 768; 26.3%; Pearson Chi-square 17.8; *P*\<0.001). More subjects over the age of 80 years (113 of 349, 32.4%) underwent surgeries with recordable total stress than did subjects under the age of 80 (137 of 749; 18.3%; Pearson Chi-square=26.6; *P*=0.001). Surgeries that lasted less than 30 minutes were less likely to have recordable total stress than surgeries lasting more than 30 minutes (15.5% vs 67.4%; Pearson Chi-square=181.6; *P*\<0.001).Table 4Stress Indices and Odds Ratios of the Surgical Variables That Correlated with Stress Using Multivariate Analysis in 1097 EyesOdds RatioMean ±SD N=1097Age \>80Nuclear Sclerosis Severity Soft, Semi-Soft, vs Medium Hard, Hard and Rock-HardMorbid ObesityFloppy IrisInitial Distance Corrected Visual Acuity (Equal or Less Than −1.5)Duration of Surgery (\>30 Min)Qualitative stress0.25±0.442.0 *P*\<0.0011.9 *P*\<0.0012.4 *P*=0.012.5 *P*\<0.0012.0 *P*\<0.00113.2 *P*\<0.001Surgeon stress score0.25±0.482.1 *P*\<0.0011.5 *P*=0.052.4 *P*=0.0092.6 *P*\<0.0012.0 *P*=0.00213 *P*\<0.001Total stress score0.36±0.752.1 *P*\<0.0011.5 *P*=0.052.8 *P*=0.0022.6 *P*\<0.0011.7 *P*=0.00211.3 *P*\<0.001

Surgeries with Reported Stress {#s0004-s2004}
------------------------------

The 250 surgeries with recorded stress underwent additional analyses. More stress was reported for surgeries on the right eye than the left eye (surgeon stress score 0.98±0.42 vs 0.46±0.50, paired *t*-test; *P*\<0.001; total stress score 0.98±0.45 vs 0.48±0.50, *P*\<0.001), perhaps related to the surgeon being right-handed. Surgeon stress scores were higher during surgeries performed in patients over the age of 80 years compared to those under the age of 80 (1.04±0.45 vs 0.92±0.40; *P*=0.01). Both surgeon stress scores and total stress scores were higher in patients with morbid obesity compared to those without (1.25±0.58 vs 0.96±0.41, *P*=0.008; 2.00±1.03 vs 1.55±0.73, *P*=0.02).

In the 383 subjects who underwent surgery in both eyes the chance of surgeon perceived stress in the second eye increased by 2.7-fold if stress was associated with surgery in the first eye (45.5% vs 16.8%; *P*\<0.001) ([Table 5](#t0005){ref-type="table"}). In 250 of these patients no surgeon reported stress was associated with surgery in either eye. If no stress was reported after surgery on the right eye, stress in the left eye occurred in 18.8% of patients; if no stress was reported after surgery in the left eye, stress in the right eye occurred in 14.7% of patients; if stress was associated with surgery in the right eye, stress in the left eye occurred in 42.7% of patients; and if stress was associated with surgery in the left eye, stress in the right eye occurred in 35.6% of patients.Table 5Relationship Between Surgeon Stress Score in One Eye and the Score in the Fellow Eye in Patients Who Underwent Bilateral Surgeries (4 Cases Were Not Included in Final Analysis as One Fellow Eye Was Done Prior to 2010)Surgeon Stress ScoreRight Eye0.0\>0.00.51.01.52.0Total**Left eye**0.025043102715293\>0.05832141602900.51960600251.0332312902561.521100032.04211006**Total**30875244317383

Discussion {#s0005}
==========

In the current study perceived surgeon stress was associated with advanced patient age, severity of nuclear sclerosis, profound visual loss, floppy iris syndrome, and morbid obesity. Anatomic characteristics -- a right-handed surgeon has greater difficulties operating on left eyes, particularly when they are deep set with small palpebral fissures and a robust Bell's phenomenon -- also increase stress. Morbid obesity makes patient positioning difficult and increases the risk of posterior capsular rupture due to positive vitreous pressure.[@cit0027] Floppy iris syndrome leads to intraoperative miosis though this can be countered with the use of phenylephrine and ketorolac intraocular solution 1%/0.3% (Omidria^®^) and dilating devices such as the Malyugin ring and iris hooks. Advanced patient age frequently stresses the surgeon because of associated mental deterioration (Alzheimer's or Parkinson's), sensorineural hearing loss, and poor patient cooperation. Advanced nuclear sclerosis requires the use of high ultrasound energy for extended periods and is frequently accompanied by zonular weakness, absent cortex, and increased risk of posterior capsular rupture. Pseudo-exfoliation increases the risk of vitreous loss because of poor pupillary dilation and weak zonules.

Techniques for cataract removal have evolved from large-incision intracapsular and extracapsular extractions to phacoemulsification through a small, suture-less corneal incision. Anesthesia techniques associated with cataract surgery have advanced from general anesthesia to regional blocks (retrobulbar, peribulbar, sub-Tenon's, and subconjunctival) to the currently popular topical anesthesia with anesthetic drops or gel, together with intracameral anesthetic. Topical anesthesia requires surgery to be performed fast and efficiently to minimize stress on the patient. The presence of systemic conditions such as claustrophobia, repeated cough, chronic obstructive pulmonary disease, irritable bladder, heart failure, orthopnea, morbid obesity, and Alzheimer disease, or ocular conditions such as high myopia, miosis, pseudo-exfoliation syndrome, idiopathic floppy iris syndrome, corneal opacity, intumescent cataract, and cataracta nigra (brunescent cataract), coupled with loss of the anesthetic effect interfere with surgical efficiency and increase the duration of surgery. In a multivariate analysis our study found that length of time was an independent variable for surgeon stress.

Stress can be quantified using the validated State-Trait Anxiety Inventory, which is a 20-item self-reporting assessment device that has been validated in more than 30 languages.[@cit0008] Other methods that are used to evaluate stress include the Imperial Stress Assessment Tool for measuring stress during surgery, heart rate variability, one-on-one interviews with subjects, and telemetry monitoring. At the molecular level, telomere shortening can be seen after a prolonged period of stress.[@cit0002]

Ophthalmology is a rapidly evolving, highly technical diagnostic and surgical specialty that combines intellectually challenging management of medical conditions with the performance of minor and major surgical procedures. Newly introduced equipment, drugs, and biologics create a paradigm shift every few years. This rapid explosion of knowledge and change in technology challenges physicians to meet constantly evolving standards of care, use digital medical records, face increased litigation, satisfy demanding patients who expect perfect outcomes, and receive decreasing financial reimbursement for services, all of which contribute to physician stress. Because ophthalmic surgery profoundly effects the lives of blind and visually impaired individuals, most ophthalmologists derive tremendous professional satisfaction from their work. Surgeons perform this challenging work to improve the lives of individuals confronted with serious vision-threatening problems, to experience the joy derived from healing, and to experience satisfaction from correcting complicated problems. The operating room is a stressful environment in which highly technical complex procedures must be performed in a timely manner. This requires an efficiently working team composed of an anesthesiologist, nurse, technician, pharmacist, and surgeon. Surgical procedures may be plagued by distractions (equipment-related disruptions and acoustic disruptions)[@cit0009] and interruptions.[@cit0029] Excessive stress from distractions and disruptions can compromise a surgeon's psychomotor ability and, if sufficiently frequent, causes distress, exhaustion, or burnout.[@cit0012] Burnout is a long-term sequela that has been defined as a triad of "psychological syndrome of emotional exhaustion, depersonalization, and reduced personal accomplishment".[@cit0012]

The literature on perceived surgeon stress is limited to small studies, many of which were conducted in laboratory settings. One objective measure of stress, the heart rate, does not distinguish between the effects of physical activity and mental stress but a validated algorithm based on heart rate and pulse variability is commercially available as the smart patch (Health Patch™).[@cit0007] Activation of the hypothalamic-pituitary-adrenocortical axis by acute stress is associated with release of salivary cortisol, which can be used as a hormonal biomarker for stress. One study with Internal Medicine residents-in-training found higher cortisol concentrations during an emergency room-duty day than during a regular working day.[@cit0015]

A more relevant way to measure perceived surgeon stress is through self-reporting with the widely accepted scale known as State-Trait Anxiety Inventory.[@cit0015] This psychological inventory is based on a 4-point Likert scale and consists of 40 questions that measure anxiety regarding an event. The Imperial Stress Assessment Tool reliably assesses stress in the operating room and is a concise version of the State-Trait Anxiety Inventory.[@cit0008] The current scoring scheme incorporates 3 of the 4 points on the State-Trait Anxiety Inventory (each item is graded from 1 to 4) but with yes or no scoring.

Stress on the molecular level is seen as telomere shortening.[@cit0002] Telomere length was used to quantify the effects of stress in 250 interns (first-year residents) who endured repeated stressful experiences during one year of medical training.[@cit0002]

Sources of intraoperative stress include fatigue (particularly when operating at night), equipment-related disruptions, missing or defective instruments, deficient supplies, inadequate time, a complex or high-risk surgery, surgical errors by the assistant, scrub nurse, or the surgeon himself.[@cit0003],[@cit0004],[@cit0015] Weigl et al[@cit0029] found that intra-operative interruptions occur frequently (once every 6 minutes on average), with people entering or exiting the operating room, telephone and pager calls, and communications not related to the case occurring most commonly.

In the only PubMed referenced study on surgeon stress during phacoemulsification that we could find, Pandey et al[@cit0023] randomized 75 patients to phacoemulsification under no anesthesia, topical anesthesia, or topical plus intracameral anesthesia. Surgeon stress was significantly greater in the no-anesthesia group than in either the topical or the topical plus intracameral groups. The authors concluded that surgeons are more likely to experience stress when anesthesia use is minimal or absent. Similarly, we found a high incidence of surgeon stress during surgery under topical anesthesia without sedation, especially in patients who were uncooperative (those who frequently moved their body or their eyes, or squeezed their eyelids) or coughed frequently due to heavy smoking.

The high level of surgeon-related stress measured in this study may have resulted from the large number of high-risk patients (Alzheimer, severe pulmonary or cardiac disease, morbid obesity) that are seen at this tertiary care center. Most of the patients had marked vision loss due to advanced cataracts, which increased the difficulty of surgery. Many of the patients in this series had no medical insurance so surgeries were performed in facilities that lacked skilled dedicated ophthalmic anesthesia support. The assigned anesthesia service in such facilities were highly proficient in general anesthesia but lacked expertise in managing difficult patients receiving topical anesthesia, which resulted in their giving minimal analgesia because of a "I can't give anything, doctor" approach or they over-sedated patients and caused frequent episodes of apnea and agitation. Our approach, therefore, was to forego intervention by the anesthesia team unless complications arose. This required the surgeon to manage anesthesia and mandated that surgery on challenging patients be performed efficiently. An accomplished skilful anesthesia support helps to decrease the degree of stress in difficult cases, especially when complications arise.

Outside the surgical theater little is known about practice-related stress among ophthalmologists. A recent report by Viviers et al[@cit0020] found high levels of stress among Quebec ophthalmologists due to work overload, organizational deficiencies, and little professional recognition. Physicians subjected to high stress levels can develop psychiatric problems such as burnout and psychological distress. A Canada-wide survey that was commissioned by the Canadian Medical Association in 2007--2008 ([<https://www.cma.ca>]{.ul}) reported that 45.7% of physicians suffered from advanced stages of burnout due to the following contributory elements: time constraints, bureaucratization of procedures, an increase in the number of high-needs cases, introduction of information technologies, risk of errors, increased responsibilities, substantial lack of resources, poor human resources management, lack of collegial solidarity, rapid pace of technological advances, pressure related to patients' high expectations, inaccessible or outdated equipment, being overworked, fears about complications (especially in complex high-risk cases), errors, and risk of professional reprimand.[@cit0020]

Other specialties have measured surgeon stress during surgery. Two neuro-otology fellows were monitored with wireless continuous electrocardiograms while performing six mastoidectomies and facial nerve dissections both on patients and on cadavers.[@cit0016] Decreased heart rate variability and increased sympathetic tone -- indicating high levels of mental stress -- were observed during surgeries on patients, yet similar changes did not occur during cadaveric dissections. Practice-related stress may lead to physician burnout, family problems, decreased quality of patient care, depression, and professional impairment because of illicit drug or alcohol abuse. Burnout has been reported in 25.2% of ophthalmologists,[@cit0019] 30--40% of general surgeons,[@cit0012] and 50--60% of orthopedic surgeons.[@cit0012] Career satisfaction among 16 surgical specialties included pediatrics (86% to 96%), endocrinology (96%), orthopedic surgery (80%), vascular surgery (64%) and plastic surgery (33%).[@cit0014] The yearly cost attributed to physician turnover and reduced clinical hours from burnout in the United States has been estimated at \$4.6 billion.[@cit0013]

Stress management techniques, such as mental rehearsal and resilience, can lessen surgeon stress and burnout.[@cit0003] Low volume classical music may improve the performance of surgery and lower the surgeon's stress.[@cit0030] Surgeon preparedness and pre-operative planning can decrease the incidence of poor outcomes and surgical "surprises".

Weaknesses of the present study include the reliance on only one surgeon's experience with stress -- the surgeon's a type A personality may have experienced more stress than a type B personality -- lack of objective signs of stress (such as heart rate variation), and absence of an independent observer to assess the stressors in the operating room. Comparison of surgeon stress between topical and peribulbar anesthesia can help delineate the factors inherent in surgery under topical anesthesia. Additional studies are needed to better define the stressors, and the short- and long-term consequences of intraoperative stress during cataract surgery. Moreover, strategies to prevent and treat surgeon stress need to be developed.

Conclusion {#s0006}
==========

Operating room stress is a real entity that can be perceived subjectively and quantified objectively. Several factors within the operating theatre -- disruptions, time pressure, complex or high-risk cases, and surgical errors -- can compromise patient safety and cause stress to the surgeon. In the current study, patient characteristics such as advanced age or morbid obesity and ocular characteristics such as severe cataract, pseudo-exfoliation and floppy iris were the most stressful variables for the cataract surgeon. Successful management of these stressors includes pre-operative planning, precise and efficient surgical technique, presence of dedicated ophthalmic anesthesia support, and management of intraoperative distractions.
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